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ABSTRACT: 

PROBLEM TO BE SOLVED: To avoid mixing stored charges between vertically 
adjacent pixels to improve the sensitivity by implanting a p-type impurity 
between photoelectric converters successive in vertical direction to form 
vertical pixel isolated regions. 

SOLUTION: A CCD solid-state image sensing element 20 has p-type regions 21 
to form a barrier of stored charges in lower parts of vertical pixel isolated 

regions AV by implanting ions of a p-type impurity at a higher energy. The 
p-type regions 21 are formed by patterning within a range narrow enough to 
avoid extending to charge stored regions 22 of photo sensors 2 in vertical 
direction and avoid extending to adjacent transfer registers 3 in horizontal 
direction. In the depth direction, according to the depth of the overflow 
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barrier 1 1, the forming position is selected so as to avoid locally depleting 

the regions AV. Thus, the mixing of stored charges between adjacent pixels can 

be avoided to improve the sensitivity. 
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